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1 27 3 $i7$
(random field) . 2
, 2 , 3
1 2 $\ellarrow$ $\ellarrow$ , 3 \ell
$D\ell$ $(2 \ell+1)$ ,
o $\ell=O$ , $\ell=1$ –\ell $-$
$\ell$
\S 1 $\ell$
$-\ovalbox{\tt\small REJECT}$ (hommogeneous) $\ell jr$ ,
, $\ell i^{\tau}$ $\ell$ .
I $i^{(x)=\int}fi$ $(x-x’)$ $dB(x’, \omega)=$
$\Sigma\ell$
$\int fai(x-x’)$ $dB^{\alpha}(\lambda i’\omega)$ (1. 1)
$\alpha=1$.
$i=1$ 2 $\cdots$ , $\ell$ $B\#Q$ , $E<B\alpha(A)>r=O$ , $E<B(A_{1})B\overline{\alpha}\beta$ (A2) $>=\delta\alpha\beta$
$m$ ( $A_{1}\cap$ A2)
$\circ$
( $E<>$ , $m\emptyset$ A , $\delta\alpha\beta^{=}1$ , $\alpha=$





1 $t^{(x)=\int}e^{2\pi}i$ $(x y)dM_{j}$ $(y. \omega)$ , $i_{=1}$ , $2\ldots.,$ $p$ (1. 2)






$\cross$ $Mi^{(S)}$ - $\ell$ , $Fij^{(y)}$ ,
$F_{i}^{\alpha_{(y)}}$ $f\alpha_{i^{(x)}}$ Fourier R. ($ij$
$-2\pi i$ $(\alpha. y)dy$
$Ri1^{(x)=fF_{\dot{\iota}}}j^{(\gamma)e}$ (1. 5)
$Fi;^{(y)=fR}ij^{(x)e^{2}}\pi i$ $(x . y)dx$ (1. 6)
\S 2 2
2 $\ell_{1}-$ If $\ell_{1}(x)$ $l_{2}-$ $\Pi\ell_{2}(x)$ $(2 \ell_{1}+1)$
$(2 \ell_{1}+1)$ $(2 \ell_{2} +1)$ $\ovalbox{\tt\small REJECT}$ 1 $D_{\ell_{1}}+$
$D_{\ell_{2}}$ $(2 p_{1} +1)$ $+$ $(2 \ell_{2}+1)$ ,
$[D_{\ell_{1}}+D_{\ell_{-}}]\cross\lceil\backslash D_{\ell_{1}}+D_{\ell_{2}}]--\overline{D}_{\Delta}XD_{\ell_{2}}+\overline{D}_{\ell_{2}}\cross D_{\ell_{1}}+\overline{D}_{\ell_{1}}\cross D_{\ell_{2}}+\overline{D}_{\ell_{2}}\cross D_{\ell_{2}}$ ,
(2. 1)
I $\ell^{(x)}$ t \rightarrow x $D_{\ell}$ $(2 \ell+1)$ $\ovalbox{\tt\small REJECT}$
, (2. 1)





$(m=-\lambda , , \lambda , n=-\mu. , \mu)$ $\dot{m}$
$arrow 21arrow$
( ) . 2
2
(2. 1) $T_{O}^{\backslash }u-$
$r$ ierll . (1.5) (1.6)
1. ( ) $p_{1}$ $\ell_{2}-$
, (2. 1)
$\overline{\lambda}\cross g\ell-$ , :
$\lambda,$ $\mu=\ell_{1}$ , $\ell_{2}$ .
$\lambda\mu$
R. $(x)=\delta$ $R^{\lambda\mu}(r)$ . $r=|x|$ , $m=-\lambda\ldots.\lambda$ (2.3)$mn$ $n$$mn$
$\lambda\mu$
F. $(y)=\delta$ $F\lambda\mu_{(t)}$ $t=|y$ $|$ , $n=-\mu$ 1 $\mu$ . (2.4)
$mn$ $mr$} $n$












$m=-L$ . $\cdots L$ . $L=min$ $[\lambda ’ \mu]$
$L$ $\infty$
$F^{\lambda\mu_{=}}4\pi$
$\Sigma$ $f$ $l_{mn}^{\mu\lambda}(2\pi tr)R_{m}^{\lambda\mu}(r)r^{2}dr$ . (2.6)
$n_{(t)}$
$m=-L0$
$n=-L$ . $\cdots$ L.
\S 4
2. ( ) 2
$R_{(\lambda\}}(r. \theta. \varphi)--\sqrt{}\overline{4\pi}\lambda 2$ $\Sigma^{\infty}$
$p_{\Sigma}$





1 $\eta_{\lambda)n}$ ($\Delta$ $T$ . $0\leqq t<\infty$ 1
( $\triangle$ $T$ )
$E<M_{(\lambda)n}\Delta\ell S_{(}>--0$ (2.8)
$E<M^{\overline{\ell s_{(\Delta M^{\ell’S’}(\triangle)}}}’>=\delta$ $\lambda\mu$
$(\lambda)n$ $(u)n’$
$nn’ \delta_{\ell\ell’}\delta_{SS’}4\pi\int$ $\underline{\dagger}i_{n}$ $(t)t^{2}dt$
$\triangle$
(2. 2) ( $-$ (2. 7) (2. 8)
(A . 8) (2. 5)
\S 3 2. 3
3 , $\ell 1$ , $\ell_{2}=01$
$J_{(1)n}^{\ell S}\equiv J_{n}^{l}S$ $\overline{w}\circ-arrowarrow i\exists\exists$ 1 $J_{(0)0}^{\ell S}\equiv J\ell S$ $0\mathfrak{B}$
2 $(\ell_{1}=p2^{=1})$
, $2=\nabla\cross I[1$ , $detF\dot{\iota}j^{=0}$ 6 I1 $+I2$
2 $(\ell_{1}=\ell_{2}=O)$ ,
1 $=$ $(p_{1^{=}}1 , \ell_{2}=0)$
I $(r, \theta 1\varphi)--\sqrt 4\pi$
$\Sigma^{1}$ $\infty\Sigma$
$\Sigma^{\ell}$





1 $(r1\theta’\varphi)=\sqrt 4\pi$ $\infty\Sigma$




$E<M_{n\alpha^{v\iota^{\ell’}}}^{\overline{\ell S}}S_{(\triangle}’’)>--\delta_{j_{\vee}^{:p\prime\delta}}SS’4\pi f_{\triangle\cap\triangle}$ $|F(t)|^{2}t^{2}d\ell$ (3.4)
$arrow 23arrow$




, (3. 9) .
1 $\infty-$
$R$ $(r)=4\pi$ $\Sigma$ $f_{o}J_{mn}^{1}$ $(\angle\pi tr)$ $|F_{n}(t)|^{2}$ $t^{2}dt$ (3.6) $\cdot$
$m$ $n=-1$
$R(r)=4\pi f_{0}$
$j_{0}$ $(2\pi tr)$ $|F(t)|^{2}t^{2}dt$ (3.7)
$M(r)=4_{-}\pi f_{o}$
$j_{1}(’\angle\pi\iota r)$ $F^{12}(t)t^{2}dt$ (3.8)
[ $Rmn\lambda\mu_{3}=$ (19)
$=$
4 . I $1=\nabla 12$ $12^{=\nabla}$ I1
$[ \frac{|F_{-1}|^{2}|F_{0}|^{2}2|-2\pi t|F_{0}|^{2}}{-2\pi t|F_{0}|^{2}||2\pi tF_{0}|^{2},|}I’\backslash$ (3.10)
\S 4






(1. 4) (2. 4)




$pJ$ $p$ $\{F_{m}$ $(\gamma),$ $\alpha=1\ldots p\}$ V $R^{\cross v_{\Omega^{=}}-}-(Dp_{1}+D_{f_{2}})$ $\cross$
$(D_{\ell_{1}}+Dp_{2})$
$\lambda a_{(y)}\equiv G^{/^{\backslash }}\mu_{(y)=\delta}$ $G^{/^{\backslash }.\mu}(t),$






( $\iota C_{n}^{\mu}\nu_{(t)_{1}}\lambda’\mu=1.2$ (4.2) Fnurier
$f_{m\alpha^{(x)}}^{\lambda\mu}$ $\lambda\cross\overline{\mu}$ , $f.=\lambda\mu_{(x)j\delta_{m\alpha^{f_{m}^{\lambda\mu_{(r)}}}}}$ $\lambda’\mu=1$ , 2 $\ell_{1}$ ,
$m\alpha$
$p_{2}$ . ( $e$
$L$
$f_{m}^{\lambda\mu_{(r)}}=4\pi i\lambda-\mu$




$\dot{\iota}\lambda-\mu$ $G\lambda\mu$ $F^{\lambda\mu}$ $\rho=\backslash ’\overline{r^{2}+(r’)-}$
$\overline{2rr^{t}\infty s\copyright}$ $(A$ . 8 $)$ , $p$ $B$
(2. 7) , .‘-I , B\sim ( 1 $()$
$M_{(\lambda)n}^{\ell S_{\otimes=}}1$ $(E_{(1)n}^{\ell S}\infty f^{1}\lambda_{+-}E_{(\supseteq)n}^{\ell S}\infty f^{2}\lambda)$ . $\lambda=1,2$ (4.4)
$E_{(\mu)n}^{\ell S}\infty f^{\lambda\mu}\equiv(4\tau)^{\frac{3}{2}}$ $\gamma_{\triangle^{1_{\triangleright)n}}}p_{l}s_{(2r}$ t- $r’\theta’\varphi$ ) $c_{n}^{\lambda\mu_{(t)t^{2}d}}t$ (4.5).
. $(A$ . 7 $)$ (4. 4) (4. 5) (2. 8)
/
\S 5
(2. 3) $\sim$ (2. 8) $\ell_{2}$ , 11 $-$
$\backslash$ $p_{1}=1$
$arrow 25arrow$
$fs$ , $R_{\dot{m}n^{(x)}}$ =\‘o $R_{n}(r)$ , $O$
$(m=-1 . 0 ’ 1)$
$\propto\overline{.1}$ .





$f^{\infty}1_{mn}^{1}$ $(2\pi tr)$ $Rm^{(r)rz}dr1n=arrow 1,0,1$ (5.2)
$m=-1$ $0$
, 3 $R_{\ell^{=}}R_{r}r$ , $Rt^{=R}\theta\theta$ $R_{S}=R_{\varphi\theta}$
.’ $R_{\pm}1^{=R}t^{\pm}iR_{S}1Ro^{=R}p$
$R_{\ell}(r\vdash-4\pi f^{\infty}1_{p}’|F_{0}(t)|^{2}t^{2}dt+2\int^{\infty_{j}}\underline{p}r\backslash |F_{1}(t)|^{2}+|F_{-1}(t)|^{2}]$ $tdt$
$0$ $0$
$r$
$Rt^{(r\Leftarrow 2\int_{0^{\infty}}}\frac{j_{l}}{r}|F_{0}(t)|^{2}tdt+\frac{2\pi}{3}f_{o}^{co}[2j_{0}-j_{2}]$ $[|F_{1}(t)|^{2}+|F_{-1}(t)|^{2}]$ $t^{2}dt$
$R_{S}(r$ }$=2 \pi\int_{0}jp(2\pi tr)[|F_{-1}(t)|^{2}-|F_{1}(t)|^{2}-|F_{1}(t)|^{2}]$
$t^{2}dt$ (5.3)
1 Besse1 $j_{\ell}$ $2\pi tr$
$|F_{-1}|^{2}=|F_{1}|^{2}$ $R_{S}=O$ $t_{-}^{-}$ Yagl $om$
(3. 1) (3. 3) $(A$ . 10 $)$
, n-ol: ir[otational , $n=-1$ . $1$ solenoidal ,
(8.3) (Obkhov) .
(5. 1) (5. 3) $n=0,$ $\pm 1$ .
(3.1) (A. 10) $\nabla\cross$ I .





















I $m(r. \theta_{1}\varphi)=\sum_{n=-1\ell^{\infty}}^{1}\sum_{=0}\sqrt{}\overline{4\pi(2\ell+1})Y^{m}l(\Theta-\psi)\int_{0^{\infty}}j_{mn}^{\ell}(\sigma 1\pi tr)$
$d_{M_{n}}(t.\omega_{(})5.6)$
$E<M_{n}(\triangle)M_{n’}\Delta’)>=\delta nn\prime 4\pi\int$ $|F_{n}(t)|^{2}t^{2}dt$ (5.7)
$\triangle\cap\triangle$ ’
1 $j$ $\copyright-\psi$ $\Theta=(\theta,$ $\varphi$ $\Psi=$ $(\alpha. \beta)$ , $M_{n}$ $(\triangle)$ $\Psi$ $\circ-==\dagger^{t}$
,
$\ell-$













$f_{m}(r)=4\pi$ $\Sigma$ $\int$ $F_{n}(t)J_{mn}p\ell’(\angle\pi tr)$ $t^{2}dt$ , $m=-L$ , L. (A. 3)
$n=-L$ $0$
$L$ $\infty$
$F_{n}(t)=4\pi$ $\Sigma$ $\int$ $f_{m}(tIj_{mn}p\ell’(2\pi tr)r^{2}$ dr. $n=-L,$ $L$ (A. 4)
$m=-L$ $0$
$\ell-$ ( , $\tau_{sm}^{\ell}(g)$ )
$p’=0.1.21$
$p_{(\beta’n}^{\ell}s_{(\theta_{1}\varphi)}=\{\sqrt{\frac{2\ell’+1}{4:\zeta}}\delta_{nm^{T}sm^{(\not\in),m=-l}}p’, \cdot.. \ell\}$




$J_{(p\gamma_{n}}^{\ell’}s_{(r.\theta.\varphi)}=$ $\Sigma$ $l^{l_{r\iota}’}t\ell(r)p_{(}\ell_{\ovalbox{\tt\small REJECT} t}’S_{(\theta},$
$\varphi$ ) (A. 6)
$\ell=-p$
$(. t\pi)^{2}\int_{0}\int_{S_{3}}7T(\phi’(l)n’t’r)?))d\omega r^{2}dr$
$= \delta_{n’n’}’\delta_{l’}\ell*\delta_{SS’}\frac{\delta(t’-t^{l})}{(t)2}$ (A. 7)










$n(r_{1} .g_{1})$ $J_{(\ell)n^{(r_{2}}}p_{2}s\wp_{2}$ )
$\underline{;}=-L$ $\ell=0\neg\backslash .=_{c^{\Gamma/}}-$
(A. 8)
$r=r_{1}-r_{2}$ , $r_{1}=(r_{1} ’ P_{1})$ , $r_{2}=(r_{2}. ff_{2})$ . $n_{-}^{--}=-L\cdots L$ . $g$ : ae
$\iota p=\iota$ )
$J(1)n\ell s_{(kr,\theta\varphi)}\overline{\simarrow}Jp_{\downarrow}s_{kr}’$( . $\theta$ c) . $J_{m\iota}arrow i_{mr\downarrow}\ell 1_{(r_{(}=(r)}\ell(m . n=-1 . 0.1)$ . (A. 9)
$arrow 28arrow$
$\nabla J=kJ_{0}$ . $\nabla\cdot l_{n}=arrow\delta_{on}\dot{k}$ J. $\nabla\cross J_{\hslash}=nkJ_{n}$ (A. 10)
$(\ell=0)$
$J_{(0)0}\varphiarrow\ell s_{(kr.\theta.)_{-}^{arrow}}J\ell s_{(kr,\theta,\varphi)}=Yp^{(\theta}S$
) $\varphi$ ) $jp(kr)$ (A. 11)
$Y(\theta pS, \varphi)$
$arrow 29arrow$
